Species-specific and isoform-specific RNA binding of human and mouse fragile X mental retardation proteins.
The loss of the fragile X RNA binding protein, FMRP, causes macroorchidism and mental retardation in man. The discovery of a mouse ortholog led to the development of several FMRP knockout mouse strains that recapitulate some features of the disease. As mouse and human FMRPs differ in several amino acids in their RNA binding domains, we compared the RNA binding profiles of these two orthologs. Five variant FMRPs, whose differences arose from alternative splicing and mutation within the conserved RNA binding domains, were examined. Homoribopolymer binding studies showed that human FMRPs (hFMRP) bound a broader range of single-stranded mimetics than mouse FMRPs (mFMRP) and these interactions were both complex and cooperative. hFMRP and mFMRP also displayed significant preferences toward binding their own mRNA; specifically we found that the mFMRP isoforms bind mFMR1 mRNA much more tightly than their human counterparts. Finally, these data demonstrate that each FMRP variant binds RNAs uniquely, resulting in a set of proteins with differing affinities.